09/701950 
... W/ i\ 

1/31 





FIG.1 



aw,70195 0 



'I 

2/31 




09/701950 



3/31 



r 



%A 

•■est. 



: SB 




CM 



O 

o 
m 



CM 



CO 

d 



< 



09/70195 0 

4/31 



5.0 



4.5 - 



4.0 - 



3.5 



3.0 



POTENTIAL 
(V. VS. Li/Li*) 2 5 



2.0 
1.5 



1.0 - 



0.5 
0 




180 



CAPACITY (mAh / g) 



FIG.4 



09/701950 

5/31 



170 
160 



150 - 



CAPACITY 140 
(mAh / g) 



130 - 



120 - 



110 




NUMBER OF CYCLES 



FIG.5 



- 09/701950 

* 



6/31 



5.0 
4.5 - 
4.0 - 
3.5 

3.0 - 
2 5- 

POTENTIAL 
(V. vs. Li / Li+) 2.0 - 

1.5 - 

1.0 

0.5 
0 




180 



CAPACITY (mAh / g) 



FIG.6 



09/701950 



7/31 • 



200 



1 — ' — I — ' — r 



T 1 T 



T 1 r 



150 



CI 

m 

h 

m 

o 
I" 



< 

E 




^ 100 



< 

a 
< 



50 



J L 



8 



12 



16 



20 



NUMBER OF CYCLES 



FIG.7 



1 



09/701950 




09/701950 



9/31 




09/701950 

10/31 



5.0 



4.5 - 



4.0 - 



3.5 



. 3.0 
POTENTIAL 

(V. vs. Li / Li+) 2.5 



2.0 - 



1.5 - 



1.0 

0.5 
0 




100 120 140 160 180 



CAPACITY (mAh / g) 



FIG.10 



0,9/ 701950 

11/31 




NUMBER OF CYCLES 



FIG.11 



12/31 



09/701950 



200 



150 



CAPACITY 
(mAh/g) 100 



50 



— 1 — ri I 


' ' ' ' ! 


' ' • ' ! 


• ■ • ■ ! 


1 1 1 — T 


— 1 — 1 — r I 


























■ 1 1 1 


\ 1 1 1 i_ 


i , , , , 


1111 


i , . . . 


1 , . . . 



300 400 500 600 700 800 900 

HEATING TEMPERATURE (°C) 



FIG.12 



09/701950 

13/31 



1.5 L 



5.0 
4.5 
4.0 
3.5 

3.0 |- 

POTENTIAL 

(V. vs. Li / Li+) 2.5 - 

2.0 

1.5 

1.0 

0.5 
0 



20 



40 



60 



80 



i 



1 



1 



i 



100 120 140 160 180 



CAPACITY (mAh / g) 



FIG.13 



09/701950 

i 

14/31 




FIG.14 



09/701950 

15/31 




16/31 




09/701950 



17/31 



7000 



6000 



U 3 



III 



i si 

n 



5000 

Q. 

•S. 4000 
(/) 

111 3000 



2000 



1000 



I I I I I I I I — I I I I I I I I I I I I I I I I ■ ' ' ' I ' ' ' < . 



I I* I 1 ^^""^ - 

jlJxJUIJLJIIi/ul^^^ 

I I* I I 500°C 

jlXuUuLJiIjl/l^^ 




26 C ) 



FIG.17 



09/701950 



18/31 



ii 5? 

CI 



f2\ 




05 



00 



00 



CM 



Z Q. 
UJ u 



09/701950 

19/31 




CAPACITY (mAh / g) 



FIG.19 



09/701950 



20/31 



200 I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — * — I — I — ' — ' — ' — I I ' I I ' 



150 - 



CAPACITY 
(mAh / g) 

100 - 



50 - 




0 



I I I I 
2 



■ III I I 

4 



I I I I I I I I L 

6 8 10 



I I I I I I 1 I L 



0 



12 14 



NUMBER OF CYCLES 



FIG.20 



V 

) 



0^/ 701950 



21/31 



m 



150 



< 

E 



o 
< 

< 

o 



100 



50 



1 — 1 — 1 — 1 — 1 — 1 


1 1 1 1 1 

.r.rir::^ 


— \ — 1 — 1 — 1 — 1 

)— 


1 1 t < — 1 


1 1 1 1 1 








— < 






) 














1 1 1 1 


1 1 1 1 1 


1 1 1 1 1 


i 1 1 1 1 


i 1 1 1 1 


i 1 1 1 1 



2 3 

CURRENT (mA) 



FIG.21 



22/31 




FIG.22 



09/ 7 019 5 0 



23/31 



200 



150 



CAPACITY, 
(mAh/g) 



50 



T — I — I 1 — TT-i — I — I — I — I — I 1 — I — I — I — I — I — I — I 1 — I I I r 





n I I I I I I I 1 1 1 1 1 1 1— 

0 0.5 1 1.5 2 2.5 



CURRENT (mA) 



FIG.23 



24/31 




09/ 7 01 50 

25/31 



3000 



I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ''' ' 



2500 

DC 
< 

H 2000 
00 

cc 
< 

(0 

H 1500 



EX. 10 



CO 
UJ 



1000 




EX.11 



500 




EX. 12 





10 



20 30 40 50 60 70 80 

29 (° ) 



FIG.25 



09/701950 

26/31 




2e(° ) 

FIG.26 



27/31 



09/701950 




CAPACITY (mAh / g) 



FIG.27 



09/701950 



28/31 



5.0 



4.0 



3.0 - 



VOLTAGE 
(V) 



2.0 - 



1.0 - 



0.0 




160 



CAPACITY (mAh / g) 



FIG.28 



09/701950 

29/31 



O 
SI 

Ci 

m 

3 
CI 

ni 

CI 



5.0 



4.0 



T 1 r — I — -1 1 r 



3.0 - 



VOLTAGE 
(V) 



2.0 



1.0 



0.0 



T — I — I — r — I — ' — ' — I — ' ' ^ 




J L 



. . > I I I 1 I I 1 1 L 

40 60 80 



1 I L 



20 



100 



CAPACITY (mAh / g) 



FIG.29 



09/701950 



30/31 



p I 



S t il 



m 




E 

UJ 
N 

(0 

UJ 

o 

< 
a. 



CO 

d 



CO 



in 

CM 



CM 



in 



Ouj 



Oo 
liJO 



09/701950 

31/31 




0.01 0.1 1 10 100 

PARTICLE SIZE (^m) 



FIG.31 



